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Claims for the following Contracting States: ES + GR. 
@) Nucleoside derivatives. 

(g) L-ribofuranosyi nucleoside analogues of the formula 
B 




I 



wherein B is adenine, guanine, hypoxanthine. 2,6-diaminopurine 
or 

.4 



R 1 is H, F; R 3 is H, OH, F. N 3 , CN or R 1 and R 2 together 
constitute a chemical bond; 
R3 is OH or 

r o 



OH 



_. 0 -P--0-P-(0H). 



n 




wherein n is 0, 1 or 2; R 4 is OH, NH 2 ; R 5 is H, CH 3 or C 2 H 5 .with 
certain provisos, in the form of a mixture of alpha and beta 
anomers or in the form of an alpha or beta anomer for use in 
therapy in pharmaceutical compositions for therapeutic or 
prophylactic treatment of infections caused by HIV-viruses. 
hepatitis B virus or herpes viruses. 
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Nucleoside derivatives 
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Field of t he invention nharmaceuticallv acceptable salts thereof 

5 The present invents relates to novel ch em.ca. , sompound ^g^TSS^S2|S»d immuno deficiency 

10 

;5 transform cells into a neoplastic state. . Armatit j Q nneludina herpes labialis), herpes keratitis, herpes 

" , mp or,an, common viral infections are herp d m ^ITosSl* cytomegalovirus infections a„ of 
genitalis, herpes zoster, herpes encephalitis, ^ct.ou ™ other jmport ant viral diseases are influenza 
which are caused by viruses ponging to the he pes J«S£ AnoS mp ortant common viral disease is 
A and B which are caused by influenza A and B v. ^. respective y. a h ^^.^ 

viral hepatitis and especially he^j B*^ e ton a «*» «PJ^- cause(J by vjruses . 

agents are needed for treatment of these diseases as wei. as « mals. The effect 

Several different viruses of both DMA and RNA .type i have ^ been J™^^° |t „ possible tnat tumor 

of cancerogenic chemicals can on animals ^^S^X^ ^ are leukemias ' sarc0maS ' 
viruses are involved in human tumors. The most H^J humw cases Kno * where RNA tumor 

breast carcinomas, Burkitt lymphomas ^^^^S^^^^^^ This makeS the 
Tthe^s^^ 

30 Deficiency Syndrome (AIDS). It is now general^ ac JJJJ^J *™ "htLV-.H) or Lymphadenopathy 
immunodeficiency Virus), formerly known as Human T-ce ™ n t 0 H IV have been found, 

Associated Virus (LAV) plays an essential role in the etiology of AIDS, umereni type 

such as HIV-1 and HIV-2 and more are likely to be iso Wed. subset Qf 

AIDS is characterized by a P'° f °"^^^ 
lymphocyte-T-helper cells, wh.ch are one target for HIV »'J^ infections of bacterial, fungal, 
patients makes these patients highly susceptible to a variety ^^"J^Bone are often found in the 
protozoal or viral etiology. The etiological '^^^^S^^^L ^ (EBV) and, 

eX^^ 

be associated with retrovirus infections. hepatitis, chronic hepatitis, fulminant 

Hepatitis B virus infections cause severe d sease such as "^'^ miB , on patients with chronic 
hepatitis in a considerable number of persons t is es^ted that *™ ™ ^ ™ s J t0 liver cirrosis and 

virus reverse transcriptase activity, 
^at number of nucleoside analogues exhibit several 

are beta anomers 

?:itzx^ ~ ,he syn,heses 0< 

p. 2 '-deo*y-L-thymidine and p-2'-deoxy-L-cytosine also are ideoxy . nuc , e osides and their use as 

EP-A2-0 285 884 describes a process to produce a- and p-L-2 .3 *"°* y n """°* 
anlira. and antiobiotic agents. Said compounds can be represented by the formulas 
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and 




wherein B can be adenine, guanine, hypoxanthine, diamine-purine, uracil, cytosine, thymine and 5-ethyluracil. 

Disclosure of the invention 

The present invention relates to new L-ribofuranosyl nucleoside analogues of the formula I 
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wherein 8 is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 

R 4 



o 




and the radicals R 1 , R 2 , R 3 , R 4 and R 5 are defined as follows: 
R 1 : H, F; 

R 2 : H, OH, F, N3. CN or R 1 and R 2 together constitute a chemical bond ; 
R 3 : OH or 



75 



20 



25 



30 



35 



0 0 

II (I 

-O-P-rO-P-(OH). 



Ohjn 



wherein n = 0. 1 or 2 ; 
R 4 : OH, NH 2 ; 
R 5 : H, CH 3 , C2H5 ; 

with the provisos that when R 1 is H and R 3 is OH, then R 2 must not be H, and further that when in the p-anomer 
R 1 is H, R 2 is OH and R 3 is OH, B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 





N 
I 

wherein R5 j S C2H5 when R 4 is OH and R 5 is CH3 or C2H5 when R 4 is NH 2 ; and pharmaceutically acceptable 
salts thereof. 

The compounds of the formula I may have the alpha- or the beta-configuration. According to the 
Freudenberg convention (1932) the same configuration at the anomeric center (C-1 for aldoses) and the last 
asymmetric centre (C-4 for pentoses) are termed alpha-anomers. Thus the compounds of the formula I have 
the configuration ia (alpha) and lb (beta) 
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R 2 R 1 
la (alpha) 




lb (beta) ; 



Said compounds have been found to inhibit the multiplication of human immunodeficiency virus (HIV). 
The invention also refers to compounds of the formula I 
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wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
,5 




35 and the radicals R\ R 2 , R 3 , R 4 and R* are defined as follows: 
R 1 * H F' 

r2: h! OH, F, N 3 , CN or R 1 and R 2 together constitute a chemical bond ; 
R3 : OH or 



f 0 

L i 



-V?-fo-P-(OH)- 

^ OHJn 
wherein n = 0, 1 or 2 ; 

%': H H CH^C 2 H 5 ; with the proviso that when R 1 is H, R* is H and R 3 is OH B is 
NFL 



C 2 H 5 




60 



in the form of a mixture of alpha and beta anomers or in the form of an alpha or beta anomer; and 
nharmaceuticaily acceptable salts thereof, for use in therapy. 
P Se compounds of the formu.a I are useful as therapeutic and/or prophylactic agents in he contro and 
.reatment of HIV virus infections in man. In a more genera, aspect, the compounds of the formula I are useful as 
ierapeutic and/or prophylactic agents in the control and treatment of infections caused by retrov.ruses and 
65 hepatitis B virus in mammals and man. 



4 



Alt retroviruses, including HIV. require the enzyme reverse transcriptase in their natural cycle of replication. 

Hepatitis B virus (HBV) is a DNA virus with a unique circular double-stranded ONA genome which is partly 
single-stranded. It contains a specific DNA polymerase required for viral replication. This DNA polymerase also 
acts as a reverse transcriptase during the replication of HBV DNA via an RNA intermediate. 

The compounds of the formula I inhibit the activity of reverse transcriptase of retroviruses including HIV. 5 

A possible area of use for the compounds of the formula I is for treatment of infections caused by hepatitis B 

virus. . . 

Another possible area of use for the compounds of the formula I is in the treatment of herpes virus 
infections. Among the herpes viruses may be mentioned Herpes simplex type 1 and 2, varicella (Herpes 
zoster), virus causing infectious mononucleosis (i.e. Epstein-Barr virus), cytomegalovirus and human herpes 10 
virus type 6. Important diseases caused by herpes viruses are herpes dermatitis (including herpes labialis), 
herpes genitalis, herpes keratitis, herpes encephalitis and herpes zoster. 

Another possible area of use for the compounds of the present invention is in the treatment of cancer and 
tumors, particularly those caused by viruses. This effect may be obtained in different ways. i.e. by inhibiting the 
transformation of virus-infected cells to a neoplastic state, by inhibiting the spread of viruses from transformed ;5 
cells to other normal cells and by arresting the growth of virus-transformed cells. 

The invention furthermore provides: 
A pharmaceutical composition comprising a compound of the formula I as an active ingredient and a 
pharmaceutical^ acceptable carrier, including lipsomes: and 

A method for therapeutic and/or prophylactic treatment of virus infections in an animal or human host in need 20 
of treatment comprising administering an effective amount of a compound of the formula I. 

It is a preferred aspect of the invention to treat infections caused by viruses requiring reverse transcriptase 
for replication, including human immuno deficiency viruses and hepatitis B virus. 

The invention also relates to the use of a compound of the formula I for the manufacture of a medicament for 
therapeutic and/or prophylactic treatment of the acquired immuno deficiency syndrome and infections caused 25 
by viruses requiring reverse transcriptase for replication. 

Preferably they can be used for the treatment of infections caused by HIV viruses or hepatitis B virus. 

Preferred compounds of the formula I 
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are those wherein 
R 1 is H, F 
R2 is H, F, N 3 
R 1 and R 2 together constitute a chemical bond 
R 3 is OH or 

0 

tl 45 

-0-P-OH - 
I 

OH 

i.e. a monophosphate ester thereof 

R 4 is OH, NH 2 50 
R 5 is H, CH 3 

Examples of especially preferred compounds are those of the formula I wherein 
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_„ toh , 0 ..I,- of th e compounds of formula I include base salts, e.g. 
Examples of pharmaceutical^ acceptable saUs ° f the c ° mp o ° djum tassjum , alkaline earth metal, e.g. 
derived from an appropnate ^J^l^ 

=1^^ acids and inorganic acids 

acceptable counterions of the phosphate groups ^^^^.JJlu,,, and calcium. Organic 
counterions are for example ammonium sodium '^ S ^'~^ ind ter ,iary amines, including 
counterions are derived from 1 non-toxic ba jes. such as P r ^^^^^ triethyiami ^, ^propylamine; 
ra^nT^ N- y meth y ,glucamine, pipeline and dicy- 

or by infusion in the form of a pharmaceut.cal P^^JSZIS thereof, in association with a 
original compound or optionally in the ^m ot a Pharm «^ ^^Lt or an ingestib.e capsule, 
pharmaceutically acceptable ^.^™^^'£™^ 9 of pharmaceutical preparations may be 
The compound may also be used without earner ™ ,9 ™-^^ rt| ,„ p syrups . solutions, liposomes etc. 
mentioned tablets, dragees, capsules, granulate • su ^ s '° n * ^epSns intended for injection and 
Usually the active substance will comprise between 0.05 and 20 0/0 tor preparations 

Sn 10 and 90 0/0 for preparations ^^2^!^^ B ^ » Wi " » 

in the treatment of patients suffering ifrom retro nnis, i"^**"^" th P e oral , parenteral, rectal, nasal, 
preferred to administer the compounds by any stable ™^^^8 inJam«£cular. intravenous and 
Topical and vagina, route. The parentera rout include ^^^J^,,^^. The dosage at 
sublingual administration. The topical route includes b^aJ and suD»ngua d on various factors 

which the active ingredients are and !Z have to be individually adjusted. As a 
such as the severity of the infection, the age of the ;K^ , „f lo ^ a ^toteQically acceptable salt thereof to 

^^^0^ preferentially mg ^ - «^ a wide ran ge of other- 

the ? a ^ — without addin9 the ,oxic 

rrsjc^^ — * a decrease ,n 

rcity whS maintaining a therapeutic effect which , is addit.e i or 
The optimal therapeutic ratio is observed when the two agents are p esent in 

preferably 100.1 to 1:100. particularly 20:1 to 1:20 and a unjtary pharmaceutica. 

Said combination may conveniently be ^"^^^^S^ administered at the same 

formulation, or separately for example as a combination °« ablets and . njecwo 

time or at different times, in order to achieve the required ther-peute effect. 
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Research). 

Other combinations suitable for use according to the present invention include those wherein the second 
agent is. for example, interleukin II. suramin, foscarnet esters, HPA 23, inhibitors of HIV protease such as 
pepstatin, steroids, medications such as levamisol or thymosin to increase lymphocyte numbers and/or 
function as appropriate, or GM-CSF and other factors regulating cell functions. 

Methods of preparation 

The compounds of the invention may be prepared by general methods, constituting a further aspect of the 
invention. 

Condensing a glycoside as comprised in formula I where the hydroxyl groups may be optionally protected to 
the N-1 position of a purine or pyrimidine derivative, according to known methods described in the literature. 
Such methods are described for example in "Basic Principles in Nucleic Acid Chemistry", Vol. 1 (Academic 
Press, 1974, Ed. P.O.P.Ts'o). in "Nucleoside analogues, Chemistry, Biology and Medical Applications" 
(Pharma Press. 1979, Eds. R.T. Walker. E. De Clercq and F. Eckstein). 




+ B 



-> R 




w 



15 



20 



Examples of suitable derivatives of the reacting species are those wherein Z is CI, Br, I, acyloxy or alkoxy, R 2 ' 
and R 3 ' is R 2 and R 3 respectively as defined above with the proviso that when R 2 or R 3 is OH said OH must be 
protected as O-acyl, O-benzoyl, O-benzyi or O-silyl (e.g. dimethyl, tert-butytsilyl). The bases B 1 may be 
protected with a silyl protecting group such as (CH3bSi and/or with alkyl och acyl protecting groups. The acyl 
protecting groups may be used on amino groups of B and alkyl protecting groups (etherderivatives) may be 
used on carbonyl oxygens of the bases B. After condensation the products may by hydrolyzed or converted by 
conventional methods, known to those skilled in the art, into compounds of the formula i. 

The compounds may also be prepared by a general method whereby the 5'-hydroxymethyl function of a 
corresponding nucleoside analogue, having the ordidary D-configuration of the ribose moiety, is oxidized to an 
aldehyde functional group and the stereochemistry at the ^-position is inverted or racemized, after which the 
aldehyde group is reduced to a 5'-hydroxymethyl function and the nucleoside analogue having the 
L-configuration is isolated from the reaction products. 
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wherein B, R 1 and R 2 aire defined as above. 55 

This reaction sequence has been described for example by J.G. Moffat in Nucleoside Analogues page 88 ff, 
1979 (Plenum Press, Eds. R.T. Walker, E. Declercq and F. Eckstein). 

Another method for syntheses of various 2 or 3 substituted L-sugar derivatives is to prepare a 
2.3-anhydro-L-ribofuranoside or 2,3-anhydro-L-lyxofuranoside analogous to what has been described for the 
synthesis of 2,3-anhydro-D-ribofuranoside and 2.3-anhydro-D-lyxofuranoside by for example M. Taniguchi et 60 
al'in Chem. Pharm. Bull. Volume 22. pages 2318 to 2323,, 1974. The 2.3-epoxides would then be reacted with a 
nucleophile to introduce a fluorine, azido or other functional group and the newly created hydroxylic functional 
group could be reduced to a hydrogen atom. Finally the so created L-furanoside analogue would be 
condensed with a purine or pyrimidine base 8 whereby all the reactions in the sequence are carried out by 
methods known to those skilled in the arts. 65 
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The following examples will further illustrate the invention: 
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1. 1-.2>Oideoxy.alpha,^ 70 , was diss0 .ved ,n 2 

1-(2,3-Dideoxy-b-0-t^-butyldipTiHy»^ » for 3 days . T h,n layer 

M sodium hydroxidI(5 ml, «»™°^;^^ 4 ?^2^RI0.2«KlRfOAforth.un l ««acl«l 
chromatography (TIC. silica • S^hSf. Dowex 50Wx8 [pyridinium)- (2 g was 

zzxsxi ~: s s^acis — t ssrssir. 
rssss;— - was a mix,ure of ,wo 

anomers in an approximate > ratio . of 1:6. „ 524 , c . 4); u2 .3(d. C-5, a. p); 93.4(d. C-6. a. B): 

^^^^^^ ^ °* a 25 5(d ' °- 3 '' ** 

Examj^dM^^ (218 mg) was dissolved in 1 

"S^i^Didiol^l^^ at ambient temperature for 1 hour. Th,n 

M tetrabutylammoniumf.uoride in ^^.^,^5: shows 2 spots Rf 0.25 and Rf 0.8. for the 
,ayer chromatography (TLC ^^ee Z pro Sg group respectively. The solvent was evaporated 
unprotected title compound and for the free sHy prote 9 9 w q( sj|ica (Mefck ^eselgel 60) 

and the crude product was punfed by chr ^^ P j; rification 0 n a reverse phase plate, RP8, to g.ve 
eluated with ethylacetate-methanol 4.1 followed by pur ^ g q( ^ anomefS ,„ 

9-(2 3-dideoxy-alpha.beta-L-nbofuranosyl)-adenine (8 mg). P 

approximately equal amounts. e/e\- 141 3(sl' 87 5(d, C-i', ct, P); 83.4(d, C-4', a, P); 65.0(d, 

"S^ISSi r™^s in - »<, 2 we,. pr«p,red „» ft. .Co-, ^uence 



of reactions a-c: 



a) 1 icetyl^ljd^^ (300 ml ) was cooled to -78° 

a) i^uty^^ f padded over a perjod of 30 min. 

C Ind ItiFred while diisobutylalumin.um hydnde . « hexane (65 ml. , tempe rature. The solution 

Methanol (15 ml) was added and the ^^S^^oS am^LlM sulfate, and the solvent was 
was extracted with aqueous sod.um ^^""J^^lJydride (about 3 equivalents) was added and 
35 evaporated. The residue was "f^ggf^^^ (silica, ethy.acetate-hexane 1 :4) a new spot 

40 srsffis^^ sr- w ; "* c - 5 - a » 32(d - C2, " : 27(s ' CH3, 

tert-butyl). 25(d. C-3. a. B); 22(s, CH 3 ); 18(s. C. tert-butyl). 

blHM^Dic^^ (0.1 ml) under 

- i Cylolm7T0.3 g) in ^^^•^ x , ^°3l?^ton had formed (about 15 min) The solvent 
an athmosphere of nitrogen was heated a t reflux : untrt aj ear ^ 

was evaporated in vacuo (1 mm. 40' C and HJJ^JJJ^ f o{ ^ on W as cooled (0° C) and SnCU (0.29 
furanoside (1.0 g) dissolved in ' acatorotnle 10 was removed and the reaction solution was 

ml) in acetonitrile (5 ml) was added dur.ng 1 ^^JLat.^thanol. 5:1) a new spot with Rf 0.25 

stirred at ambient temperature for 2 ^ U ^^ 9 _^SS and aqueous ammonia (25 0/0, 2 ml) were 

tert-butyl). 

cJJLIl^o^^ cytosine derivative. 

"WntiTcWoT^^^ The amounts of the venous 

1-<2.3-dideoxy-5-0-lj£buty.dipheny^ acetonitrile (2.5 ml) and 
reagents are as follows, adenine (373 mg) heated « *^J^. tert . bu ^ iptalwlsi ^alpha.bato-L-n^ 

chtaro trimethylsnane (0.3 ml). Add.t.on oi 1 £ca tyl-2 g drteoxy 5 o y (5 m|) . 
furanoside (10 g) in aceton.tr.le (5 ml) cooled to -5 C. snu 4 iu.* 
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The product 9-(2,3-dideoxy-5-0-t^-butyldiphenylsilyl-alpha.beta-L-riboluranosyl)-adenine (218 mg) was 
purified by chromatography on silica (10% methanol in ethyl acetate). 

TLC (silica, ethyl acetate-methanol, 9:1) Rf 0.3 13 C NMR (Jeol FX 200, CD 3 OD)8: 153. 1(s. C-2): I41.0(s. C-8); 
135-125 (SiPh); 87.2 (d, C-1\ a, (3); 83.2(d. C-4', a, (3): 67.0(d, C-5\ a, p); 33.6(d. C-2', a, \\)\ 27.6(s, CH3, 
tert-butyl): 26.0(d. C-3'. a, (3); 20.3(s, C. tert-butyl). 

Example 3. 1-(2,3-Dideoxy-3-fluoro-g-L-ribofuranosylHhymine 

To a chilled solution of 2\3'-dideoxy-3'-fluoro-thymidine (108 mg, 0.3 mmol) in CH2CI2 (20 ml) at -78°C, 
DMSO (118 mg, 1.5 mmol) and (CF3CO2O (315 mg, 1.5 mmol) was added. After 15 min, the reaction was 
warmed up to room temperature and stirred for an additional period of 2 h. Methanol was added to quench the 
reaction. Volatile matters were removed in vacuo. The residue was redissolved in dry tetrahydrofurane at room 
temperature and K-tert butoxide (1.1 g, 10 mmol) was added and stirred at 45°C for 2 h under N2. The reaction 
mixture was then neutralized by addition of 50 °/o ethanolic-acetic acid. Volatile matters were removed 
completely by co-evaporation with dry toluene. The residue was redissolved in ethanol (20 ml) and NaBhU (756 
mg, 20 mmol) added and stirred at 50° C to give the title compound in a mixture of different products. 

Example 4. 1 -(2,3-Dideoxy-3-fluoro-fl-L-ribofuranosyl)-thymine 

The compound is prepared from 1-(2.3-dideoxy-3-fluoro-a-D-ribofuranosyl)-thymine by a procedure 
analogous to what has been described in example 3. 

This compound can also be prepared starting from 1-(2-deoxy- a -D-threopentofuranosyl)-thymine, which 
first is oxidized to the 5'-aldehyde and isomerized and then reduced to 1-(2-deoxy-|3-L-threo-pentofurano- 
syl)thymine, analogous to what has been described in Example 3. After protection of the 5'-hydroxyl group, the 
3'-hydroxyl group is reacted with diethylamino sulfurtrifluoride (DAST) whereby a fluorine atom is introduced 
with inversion of configuration and the title compound is formed. 

By analogous procedures 1-(2,3-dideoxy-3-azido-(3-l-ribofuranosyl)-thymine can also be prepared from 
1 -(2,3-dideoxy-3-azido-a-D-threopentofuranosyl)thymine, and 1 -(2,3-dideoxy-3-ffuoro/azido-a-L-ribof urano- 
syl)thymine can be prepared from 1-(2,3-dideoxy-3-fluoro/azido-P-D-threo-pentofuranosyl)thymine. 

Analogously 1 -(2,3-dideoxy-3-azido-a-L-ribofuranosyl)-thymine and 1 -(2,3-dideoxy-3-azido-(3-L-ribofurano- 
syl)-thymine can also be prepared from their corresponding a- and (3-D-ribofuranosyl thymine derivatives 
respectively. 

Biological tests 

Test I Effect of compounds of the formula I on HIV in H9 cells 

Materials and methods: HIV infection of H9 cells 

H9 cells, 10 s cells per well on a 24 well plate, suspended in 2 ml RPMI-medium containing 10 0/0 fetal calf 
serum, 100 ug/ml penicillin, 10 ug/ml streptomycin sulfate and 2 ug/ml polybrene are exposed to HIV 
(HTLV-Hle) and different concentrations of the test compounds. The plates are incubated at 37° C in 5 0/0 CO2 
for 6-7 days. The contents in each well is then homogenized with a pipette and transferred to a centrifuge tube. 
After centrifugation for 10 min at 1500 rpm the supernatant is removed and the cell pellet is analyzed by fixing 
in methanol on glass plates. Human HIV positive serum diluted 1 :80 or 1:160 is added and incubated for 30 min 
at 37° C. The plate is then washed with phosphate-buffered saline (PBS) containing Ca 2+ and Mg 2 *. Sheep 
anti-human conjugate (FITC) is added and after a new incubation the plate is again washed with PBS. Contrast 
straining is done with Evans blue and after drying the frequency of HIV antigen containing cells is determined in 
a microscope. The test result is shown in Table 1. 

Table 1. 

Concentration (uM) for 50% inhibition (IC50) of 
human immuno deficiency virus multiplication in 
cell culture 



Compound (code) IC50 uM 

1-{2,3-Dideoxy-alpha,beta-L-ribofu- < 1 

ranosyl)-cytosine 

(VSB 815) 

Table 1 shows that the tested compound is an active inhibitor of HIV virus multiplication. 
Test II Cellular toxicity 

H9 cells. 2x10 7 cells per plate, are incubated in RPMI-1640 medium containing 10 0/0 fetal calf serum, 70 mg/l 
penicillin, 100 mg/l streptomycin and 10 mM hepes, in absence or presence of test compounds. The number of 
cells per plate is determined after 48 h. Cells incubated in the absence of test compounds then underwent two 



5000 cells which are human embryo cells. 1x10* cells per plate, are incubated in Eagle s minima, essential 
medium, supplemented with Ear.es salts, non-essential amino acids. 10 o/o fetal ^emm-jo M pes, 70 
mg/l penicillin and 100 mg/l streptomycin, in absence or presence of test com 0™;* S J^ 
olate is determined after 48 h. Cells incubated in the absence of test compounds underwent one cell division 
cycle Th! i results are given as °/o inhibition of cel. multiplication when the concentration of the compound is 
100 jiM or 250 uM. The test results are given in table 2. 
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Table 2. 

Cellular toxity on H9 and F500Q cells 



15 



20 



Compound (code) 



o/o Inhibition (Cone. ^iM) 
H9 F5000 



35 (200) 



55 (100) 



1-(2,3-Dideoxy- 
alpha.beta-L-ribofu- 
ranosyl)-cytosine 
(VSA 815) 

Table 2 shows that the concentrations at which the compound exhibit toxicity exceed the concentration 
needed to 50 o/o inhibition of HIV multiplication as given in table 1. 
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1 . A compound of the formula 




wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
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and the radicals R 1 , R 2 , R 3 , R 4 and R* are defined as follows: 
50 R 1 :H,F; ^ t . . 

R2; H, OH, F. N 3 , CN or R 1 and R 2 together constitute a chemical bond ; 

R3:OHor' 
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wherein n = 0. 1 or 2 ; 
R 4 :OH.NH 2 : 

with H th C e H pro C v^oVthat when Ri is H and R3 is OH. then R* must not be H, in the 

p-anomerR 1 is H. R* is OH and R3 is OH, B is adenine, guanine, hypoxanth.ne. 2,6-diammopunne or 
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wherein R 5 is C2H5 when R 4 is OH and R 5 is CH 3 or C2H5 when R 4 is NH 2 ; in the form of a mixture of alpha 
and beta anomers or in the form of an alpha or beta anomer; and pharmaceutical^ acceptable salts 
thereof. 

2. A compound according to claim 1 , wherein R 3 is OH. 

3. A compound according to any of claims 1-2, wherein R 1 and R 2 together constitute a chemical bond. 75 

4. A compound according to any of claims 1 -2, wherein R 1 is H and R 2 is F or N3. 

5. A compound according to any of claims 1 -4, wherein R 4 is NH2 and R 5 is H or CH3. 

6. A compound according to any of claims 1 -4, wherein R 4 is OH and R 5 is H or CH 3 . 

7. A compound of the formula 
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wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
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and the radicals R 1 , R 2 , R 3 , R 4 and R 5 are defined as follows: 
R 1 :H,F; 

R 2 : H, OH, F, N3, CN or R 1 and R 2 together constitute a chemical bond ; 
R3:OHor 
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wherein n = 0, 1 or 2 ; 
R 4 :OH,NH 2 ; 

R 5 : H. CH 3l C2H5; with the proviso that when R 1 is H, R 2 is H and R 3 is OH B is 
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,„ ,„e to.m o, a mix.ore 0, alph, and de„ anomers 0, ,n the torm an e.pna o, deta an.mer: and 
pharmaceutical!, acceptable sans mereol. '°' "» » ""?»• h 

P aAcompoundofthctemulalaccord^lo an,. etaml* «^ h a cSnpound of .he lormula I 

9. A pharmaceutical composition compnstng a an '3^^ g °, ipo50mes . 
according .0 an, 0. claima 1 -7 and 'f^^^T^Zc^ in an animal 0, human 

t« - 2££» calm »jx^tsx!^^E*" mm 

vzl stf -ss- — — * s ' na,ome 
=0^ 

herpesviruses. . . 

15 A process for preparation of a compound of the formula 



derivative or to the N-9 position of a purine derivative 
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or n3' arp R2 and R 3 respectively, as defined above or 

a TdS 9 ^^^ °™ uli 

I' to an aldehyde 





Claims for the following Contracting States: GR.ES 

1 . A process for preparation of a compound of the formula 
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wherein 8 is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 

R 4 
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and the radicals R 1 . R 2 , R 3 , R 4 and R 5 are defined as follows: 
R':H,F; 

R 2 : H, OH, F, N3, CN or R 1 and R 2 together constitute a chemical bond ; 
R 3 :OHor 

f 0 1 0 
II II 
-0-P-M3-P-(0H) 9 

K OHJn 

wherein n = 0, 1 or 2 ; 

R 4 :OH,NH 2 ; 

R5:H,CH 3l C2H5; 

with the provisos that when R 1 is H and R 3 is OH, then R 2 must not be H, and further that when in the 
p-anomer R 1 is H, R 2 is OH and R 3 is OH, B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
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wherein R 5 is C2H5 when R 4 is OH and R 5 is CH 3 or C2H5 when R 4 is NH 2 . by 

a) condensing a glycoside as comprised in the formula I to the N-1 position of a pyrimidme 
derivative or to the N-9 position of a purine derivative 50 




+ B 



-> R 




55 



wherein Z is CI, Br, J, acyloxy or alkoxy, & and R 3 ' are R 2 and R 3 , respectively, as defined above or 60 
with the proviso that when R 2 or R 3 is OH then O must have a protecting group, B 1 is B as defined 
above having a silyl, acyl or alkyl protecting group; or 

b) oxidizing the S'-hydroxymethyl function of a D-ribofuranosyl nucleoside analogue of the formula 
r to an aldehyde 
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OCH o 

R 2 R 



wherein B R' and R 2 are as defined above, inverting the configuration at the 4'-position, isolating the 
L-stereomer and reducing it to the L-ribofuranosyl nucleoside analogue of the formula I. 

9 A nrocess accordinq to claim 1 , wherein R 3 is OH. . 

3 A process according to any of claims 1 -2. wherein Ri and R 2 together constitute a chem.cal bond. 

4. A process according to any of claims 1-2, wherein R| is H I and R 2 is , F or N3. 

5. A process according to any of claims 1 -4, wherein R« is NH 2 and R* is M I or XH 3 . 
R a nrocess accordinq to any of claims 1-4. wherein R 4 is OH and R 5 is H or OH 3 . 

7 A process according to any of claims 1-6, wherein the compound of the formula I » obta.ned hn the 
form of ^ i mixture of alpha and beta anomers or in the form of an alpha or beta anomer and optionally is 
converted into a pharmaceutical^ acceptable salt. 

8. Use of a compound of the formula 




wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
,4 




and the radicals R 1 , R 2 , R 3 , R 4 and R 5 are defined as follows: 
R 1 :H, F; 
R2:H,OH 
R3;OHor 



R 1 'H,F; u . . 

R 2 : Hi OH, F ( N 3 , CN or R 1 and R 2 together constitute a chemical bond ; 



f °l 0 

-o-p4o-?-(oh), 
in ' 

. OHjn 
wherein n = 0, 1 or 2 ; 

% : H H CH^ C2H5; with the proviso that when R 1 is H. R 2 is H and R 3 is OH B is 
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in the form of a mixture of alpha and beta anomers or in the form of an alpha or beta anomer; and 
pharmaceutical^ acceptable salts thereof, for the manufacture of a medicament for therapeutic and/or 
prophylactic treatment of the acquired immuno deficiency syndrome and infections caused by viruses 
requiring transcriptase for replication. 

5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



15 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 

which under Rule 45 of the European Patent Convention 
shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



Application number 

EP 89850234.9 



DOCUMENTS CONSIDERED JO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
o! relevant passages 



Relevant 
to claim 



CLASSIFICATION OP Th£ 
APPLICATION (Int CI 4 ) 



P,D 



EP, A2, 0 285 884 (BRISTOL-MYERS 

COMPANY ) 

12 October 1988 

* The whole document * 



G8, A, 1 378 408 (CESKOSLOV/ENSKA 

AKADEMIE VED) 

27 December 1974 

* Page 1 lines 10-14, claims * 



US, A, 3 817 982 (JULIAN P.H. 
VERHEYDEN ET AL.) 
18 June 1974 

* Claims, column 12 line 63 - 
column 13 line 28 * 



EP, A2, 0 261 595 (YALE UNIVERSITY) 
30 March 1988 

* Claims, page 2 lines 36-47, 
page 3 lines 39-43, examples 1-3 * 

• • • / • • 



1-9, 
13-15 



1-9, 
13-15 



07 H 19/06 
07 H 19/073 
07 H 19/10 
07 H 19/16 
07 H 19/173 
07 H 19/20 
61 K 31/70 



1-9, 
13-15 



1-9, 
13-15 



TECHNICAL FIELDS 
SEARCHEO (Int CM) 



C 07 H 



INCOMPLETE SEARCH 



The Search Oivision considers that me present European patent application does not comply with 

;he provisions ol the European Patent Convention to such an extent that it is not possible to carry 

out a meaningful search into the state ot the art on the basis of some ol the claims. 

Claims searched completely: 

Claims searched incompletely: 

Claims not searched: 10-12 

Reason for the limitation ol the search: 

Method for treatment of the human or animal body 
by therapy (Art. 52(4) EPC). 



Place of search 

STOCKHOLM 



Date of completion of the see/ch 

09-10-1989 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A: technological background 
O: non-written disclosure 
P : intermediate document 



Examiner 

CLAESSONI G. 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



J) 



Cy// Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application number 

EP 89850234.9 



Jategory 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation ol document with indication, where appropriate, of relevant 
passages 



EP, A2, 0 199 451 (THE WELLCOME 
FOUNDATION LIMITED) 
29 October 1986 

* Claims, column 5 lines 5-34 * 



PROGRESS IN ANTIMICROBIAL AND ANTI- 
CANCER CHEMOTHERAPY, Proceedings of 
the 6th International Congress of 
Chemotherapy, Vol. II, University 
Park Press, England, 1970, pages 394- 
-397, P LANGEN et al: "5 ' -deoxy-5 ' - 
-f luorothymidine and 3 ' -deoxy-3 1 -f luoro- 
-thymidine- two thymidine analogues 
with different points of attack at the 
molecular level", 
* The whole article * 



WO, Al, 88/00050 (ASTRA LAKEMEDEL 

AKTIEB0LAG) 

14 January 1988 

* Claims 7-10, page 2 line 20 - page 5 
line 3, Experimental tests * 



EP, A2, 0 206 497 ( THE WELLCOME 
FOUNDATION LIMITED) 
30 December 1986 

* Claims, page 3 line 1 - line 10 from 
the bottom, example 12 * 



CHEMICAL ABSTRACTS, Vol. 102, No. 5, 
4th February 1985, page 19, no. 39565n, 
Columbus, Ohio, US; WAQAR M. ANWAR 
et al: "Effects of 2 1 ,3'-dideoxynuc- 
leosides on mammalian cells and 
viruses" , 

4 0. Cell, Physiol. 1984, 121(2), 
402-8 (Eng). 
* Abstract * 



DE, A, 1 620 185 (R0BUGEN GMBH) 
12 February 1970 

* Claim, page 1 last paragraph - page 2 
line 18 * 



-/- 



Relevant 
io claim 



1-9, 
13-15 



1-9, 
13-14 



1-9, 
13-14 



1-9, 
13-15 



1-9, 
13-14 



1-9, 
13-15 



CLASSIFICATION OF THE 
APPLICATION (Ini CI.*) 



07 H 19/06 
07 H 19/073 
07 H 19/10 
07 H 19/16 
07 H 19/173 
07 H 19/20 
A 61 K 31/70 



TECHNICAL FIELDS 
SEARCHEO (Int. CI. 4 ) 



C 07 H 



EPO Form 150 J. J 08.71 



§) 



turopean Patent 
Oifice 



PARTIAL EUROPEAN SEARCH REPORT 



Appncai'on rumper 

EP 89850234.9 



DOCUMENTS CONSIDERED TO BE RELEVANT 



.ategory 



A,D 



A,D 



Citation of document with indication, where appropriate, of relevant 
passages 



Relevant 
to claim 



WO, Al, 88/04662 (ASTRA LAKEMEDEL 

AKTIEB01AG) 

30 June 1988 

* Claims 1-5, page 2 line 14 - page 3 
line 21, experimental test * 



US, A, 3 457 255 (GORDON H. JONES 

ET AL.) 

22 July 1969 

* Claims, abstract, column 1 line 34 
column 2 line 41 * 



US, A, 4 659 698 (JEAN-LOUIS IMBACH 

ET AL.) 

21 April 1987 

* Column 1 lines 10-28, column 4 
line 66 - column 6 line 7 * 



CHEMICAL ABSTRACTS, Vol. .90, No. 3, 
15th January 1979, page 705, no. 23556h, 
Columbus, Ohio, US; HOLY ANT0NIN: 
"2'-Deoxy-L-uridine: Total synthesis 
of a uracil 2 ' -deoxynucleoside from a 
sugar 2-aminooxazoline through a 2,2'- 
-anhydronucleoside intermediate" , 
4 Nucleic Acid Chem. 1978, 1, 347-53 
(Eng). 

* Abstract * 



CHEHICAL ABSTRACTS, Vol. 78, No. 13, 
2nd April 1973, page 467, no. 84716j, 
Columbus, Ohio, US; HOLY ANTONIN: 
"Nucleic acid components and their 
analogs. CLIII. Preparation of 
2'-cleoxy-L-ribonucleosides of the 
pyrimidine series", 
& Collect. Czech. Chem. Commun. 1972, 
37(12), 4072-87 (Eng). 
* Abstract * 



1-9, 
13-14 



-9, 
3-15 



1-9, 
13-15 



CLASSIFICATION OF THE 
APPLICATION (Int CM) 



C 07 H 19/06 
C 07 H 19/073 
C 07 H 19/10 
C 07 H 19/16 
C 07 H 19/173 
C 07 H 19/20 
A 61 K 31/70 



TECHNICAL FIELDS 
SEARCHED (Int. CIA) 



C 07 H 



EPO Form 150S.3 C67» 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ ^PADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ES OR MARKS ON ORIGINAL DOCUMENT 



5? 



